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Discussion

Introduction

MCC PEMs with institution-specific care
team information led to significantly higher
reading level scores. We propose that such
information may increase cognitive load, as
patients are learning about their disease and
treatment and contending with the
institution-specific information. As patients
typically read pages linked from their search
engine,
we
suggest
moving
the
institution-specific care team information
into another page, separate from the PEMs.
Overall, most MCC PEMs have not reached
the eighth-grade reading level or below;
here, we propose a target for change to
achieve this goal.

The Internet is a significant source of information
for patients learning about their health; however,
the quality of resources varies widely. Many
websites associated with academic institutions or
care centers provide information for patients on a
variety of topics, and patients rely on these sites
for accurate information. These patient education
materials (PEMs) must be readable by the average
patient, and accessibility has been shown to
increase the interface between patients and
1
providers . According to The National Institutes of
Health, reading materials should be at or below
2
an eighth-grade reading level . Multiple studies
have shown that the average readability of online
3
PEMs exceed this level ; however, few investigate
underlying characteristics that are associated with
decreased readability.

Our Study
Our study examines Merkel cell carcinoma
(MCC), a rare and highly aggressive skin
cancer that mainly occurs in patients over 50
4
with rising incidence . The management of
MCC often requires a multidisciplinary team
of dermatologists, surgeons, and oncologists,
and the care plan follows established
treatment guidelines. Many cancer care
centers provide PEMs online for patients that
convey information about the disease and
treatment. Unfortunately, US adults aged 65
and older, the demographic most affected by
MCC, have the least proficiency in health
5,6
literacy of any age group .

Results
The graphs of the first 50 PEMs readability scores are in
Figure 1. Overall, only eight articles had a standard reading
level of 8th-grade level or below (16%). The median
standard reading level was at the 11th-grade level. This
demonstrates a need to continue improving the readability
of online PEMs.
We also examined MCC PEMs from cancer center websites
(N=20). We determined whether they contained
institution-specific care team information, meaning they
contained text information about the institution-specific
expertise and specialist team. Websites that only explained
the disease and treatments did not have this information.
Websites containing this information (N=13) had a
significantly higher reading level than websites that did not
(N=7) in five of six readability metrics (p<0.05) (Figure 2).

Figure 2

References
1. Berkman ND, Sheridan SL, Donahue KE, Halpern DJ, Crotty K (2011) Low health literacy and health outcomes: an updated systematic review. Ann Intern Med 155(2):97–107
2. Rooney MK, Santiago G, Perni S, et al. Readability of Patient Education Materials From High-Impact Medical Journals: A 20-Year Analysis. J Patient Exp. 2021;8:2374373521998847. Published 2021 Mar 3. doi:10.1177/2374373521998847
3. Finnie RK, Felder TM, Linder SK, Mullen PD. Beyond reading level: a systematic review of the suitability of cancer education print and Web-based materials. J Cancer Educ. 2010;25(4):497-505. doi:10.1007/s13187-010-0075-0
4. Freeman MB, Holman DM, Qin J, Lunsford NB. Merkel cell carcinoma incidence, trends, and survival rates among adults aged ≥50 years from United States Cancer Statistics. J Am Acad Dermatol. 2019;80(4):1154-1156. doi:10.1016/j.jaad.2018.10.045
5. Kutner M, Greenberg E, Jin Y, Paulsen C. The Health Literacy of America’s Adults: Results from the 2003 National Assessment of Adult Literacy. Washington, DC: U.S. Department of Education, National Center for Education Statistics; 2006. Publication no.
2006-483.
6. Centers for Disease Control and Prevention. Improving Health Literacy for Older Adults: Expert Panel Report 2009. Atlanta: U.S. Department of Health and Human Services; 2009-8.
7. Sheppard ED, Hyde Z, Florence MN, McGwin G, Kirchner JS, Ponce BA. Improving the readability of online foot and ankle patient education materials. Foot Ankle Int. 2014;35(12):1282-1286. doi:10.1177/1071100714550650
8. Bansal, Shivam. Textstat. https://github.com/shivam5992/textstat. (2022)

Research Design
We used the googlesearch Python
library to query the search term
"Merkel cell carcinoma." We retrieved
a total of 111 links, yielding 50 PEM
websites. The websites chosen
belonged to either academic-affiliated
organizations,
government
organizations, or foundations, and
were deemed reliable. We excluded
academic publications, commercial
articles and blogs, and social media, as
those were not considered PEMs.
These websites were chosen to
represent the most easily accessible
online resources from using a search
engine that are affiliated with a
reliable source. We extracted each
website's primary content, excluding
headers, links, citations, and media. A
python script was used to separate the
body of the text into single-line
sentences. A readability software
package calculated six readability
statistics (Flesch-Kincaid, Gunning-Fog,
SMOG Index, Automated Readability
Index (ARI), Coleman-Liau, and
Linsear-Write) and generated a
consensus standard readability using
8
sentence
characteristics .
Whitney-Mann U-test was used to
calculate significance.

